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Abstract of J P2001 196590 
PROBLEM TO BE SOLVED: To solve the 
problem that a large number of unpaired 
bonding hands are formed at crystal grain 
boundaries, when a crystalline semiconductor 
film composed of crystal grains is low in 
orientation properties, and the crystal 
semiconductor film is deteriorated in carrier 
(electron, hole) transfer properties. 
SOLUTION: This manufacturing method 
comprises a first process in which the surface 
of a substrate is exposed to a plasma 
atmosphere that contains halogen, a second 
process in which an amorphous 
semiconductor film is formed on the substrate, 
a third process in which a layer that contains a 
catalytic element which promotes the 
crystallization of the amorphous 
semiconductor film is formed on the 
amorphous semiconductor film, a fourth 
process in which the amorphous 
semiconductor film is turned into a crystalline 
semiconductor film through a first thermal 
treatment, a fifth process in which the 
crystalline semiconductor film is selectively 
removed into inland-like crystalline 
semiconductor films, a sixth process in which a 
gate insulating film is formed on the island- like u> 
crystalline semiconductor films, and a seventh 
process in which the substrate is subjected to 
a second thermal treatment in an oxidizing 
atmosphere after the sixth process. 
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^*5^t^#att5f«*gi©#im 

[ff#H6] «*I1755»*J«5©Vvrntf»— JHfciS 
HT. HftBAoy>7C^S:-&t;X7Xvtt. 7-^*11^ 

iWES^*«©*ffitlBrAny>7c**fr«rX9Xv 
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m*K$L?Z>W.6<»T.m£. fl(MEJ6 6©Xg©«K:/\n 

[ooio] s«©^®^ADy>7c**^tf^ 

±caj?WC*l©*fi»Bt*»ric'r4*3©X8i:, «T 
K#aK¥*fMB±K:tt#aK¥*#Bt©ISafl:£l&fi 
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S->U3>K(c-&SnSny^r;PjS^«. ixi0"at 40 
ras/cm'^T. fflKttlxi 0 1 * atms/cm 5 iZ&T'&m 
(01 3 (E) ) „ 
[0 0 2 7] tOf, V7i7 1 2 0 5 £fifc*U #<B>*1 
fcteJIK#i»flcJI(l*»6*Jfi0"Ji iB8i:H*tt*i# 
11 2 0 85MT5. y-h|fc»Bt£»J* 

tut. mmmm2\z^r 

TFT$Wt5ui#T-g5. 50 



#BS2 001-196590 
8 

[0028] [mmj&m 4 ] siss^te 1 1 3 

DSTS i H.-^S i , H,^e>f^m-r-5*^lC^^T*L 
it. **JB»IB-Ptt«O^X*ffllr>TfP«r*«^»=^ 

[0 0 2 9] *«tt»tt«>^S«i£<0^tt«. #SSt* 

&^sr>y 3 >««fe«rr*£ rroi^ 

&SS)*tt#ft*'> U 3 >Bt©tefc#ftH -> U n > • 
T->j7A (a-S i Ge) Bl. #ftH£Hfc->U 3 > (a 
-SiC) i, #NS«->'Jn> • XX (a-S i S n) 

[0 0 3 0] 7y*i**©«»*ftli. #Slft¥3S# 
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[0 0 3 6] [*jfe»tt6]**ttM-?j*-9"£5£LTf|: 
5t<ll l>tc«5feWCEiaiU, -tWtefc^^Afc 

^ffis^ofcttfte^ft^aE-rsdt^^iRigSf© 30 
«w*»e>fiie.tiT^i-5. — 7j. — y >d\,u a<DMi&7cm 

«sw^ntf«»c©#«*fctt«itt©iea*»jii^Lfc 
anct*aasftTH5. ^©*ga^©7cgc» 

«<1 1 0>»CiElfiJLT<^5. -E-CIfiO-^tLT, 
— yirJH!ti:©*M«7C**ffl^»fc*^©JSafiK*ja8 

TtStl. ¥s£#§l©IBIJPa< 2 5~ 1 0 0nm£:jgU©T^ 40 
©*D»!«©5% (ill) Bftt£tt*Bi& 
©**«it»tc«ft-r*fc»*K«K<l 1 0>©Gl4tt 

wm<&z£*zz.*>nz>o vfrLtetfzmmn&oizft 

U 3 >tOJ|iiiii*M-««filJO?< 1 1 
[0 0 3 7] L*>U «!«5c**ffllr>fc|»«a{tffiC* 
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©EiS]tttt*ffix*;^-©*fc»«aft«c£K:tt* 
d©«tp^«ttas©^a{bffi-i»w— tf 

*. c:©j:5icLTfp«*nfcisaR*i»#«tt, mm 

[0 0 3 8] 

immw] immm 1 ]*38w©*««»:t3ir»TH 1 ~m 

i J E-©®5g|eIteS:Wffll-r-5fc«6©tlfflIIBlKt2;^fC^ 

fc*Kl, MfPBBTtt. ->7hU5>X*lHli8, /ty7r 
0SS^©S*IhISST-&?> CMOS OSS £. 1t>7 r 'J >^ 
(HlSS*^fi£-r-5 n ^ +• *)H! T F T t $ « C b. £ 

[0 0 3 9] mi (A) tfeHt. S«l 0 OfCtt. 5 

«S«T?tt5*aE«*fflV»fc. *©telCbajR*«3;fctt 
xy>UX3^©*ffiK:iieilUR&»«U&'b©*»K£ 
LTfc^K *HSSfiaj©S^. 8 0 0"CKl±<DMmizm 

*.3-BW«MSfeSB*sn*©T?. -ensa/tfas-r* 

[0 0 4 0] f LT, Sfil 0 0CDTFT*t^fig$n-5 

$a*7"7X7i 0 1 at-HL, ^(DmwznrzmwL 

^MlOlbfc:. 2 0~ 1 0 0 nm «?$L<«4 0~ 
8 0 nm) ©»£©#*«*£&£«*¥*#« 1 02$ 
Mffif&CVDffi, 777'TCVDS$fctt7/t7^ST 
fr*3, ***«Ttt6 0nmJP©#ffiK->U 

TFTOffitti ©Mil fete 3 to W"C tt & 

[0 0 4 1] #ftR«ig**tt¥*flE«tbT 

a«-> U n ^^vri^AMft £©*NMt*ifi£#tMt 

iSx'Jn^t L «c ^ TIIM \zwtfit 2> 

*«#a»-> U 3 >*lt;:aMf£#A&H <fc 3 \Zt 5 H t*i 

[0 0 4 2] #lRy'j3>Il 0 2 ±iZ&m 

L. /\-^ — -^KioTBSaSM 0 4a. 1 0 4b^f 
fi£T*. £©WD«tt. 5fc©ttafl:XS©IRCjBftYt* 

ffijfi-r*tt«7c3Bs»ai-r*fc*©»ini««t>&:*. 

(HI (B) ) 

[0 0 4 3] &*5, bTtt. BSflS-> 



( 7 ) 

II 

tXSf^^)9f^©aT^tJ«e^MT-*0. SiOxNyT 

4. N20&tfNH3£IgCift;tfX<hLTf£§Jt-£C<td*nJ 
tlTabO. ^#-r^^^«S* s 2 5atomicXtA±5 Oato 

[0 0 4 4] Sfc. :®-7X^I10 3W-->y 

^>>?-?z,mzimmi<'V^>m \ o 2%m^\z^-y^ io 
# — n 9 — y t l xm ^ -s c i wx ^ •& ©t$> -s . 

[0 0 4 5] 'AHZ , ^Sfl^P 10-247735 
(fI(iiIf^0 9/0 3 4, 04 1i:»)£) 

[0 0 4 6] uttttfcte, m&Mffi&z-sts^m&mo 
M¥ 7-130652 i (ctem^nfca 

[0047] m^mx-itmuTtm^tsm^-rT. 30 

ffi £ ffl tATfi£i&-f £ £ £ o T & . 
[0 0 4 8] irfc. #II->iJ3>l(itf**Il:fe 

«k-5#. sf$L<ts4 0 o~5 5 ox:ximr£imm<£>bQ 
mmm&fi^. fcmz+ttizMtMzuxfr'bm&itmt 

-5.di:^a*L^„ ^O^^-. ^r7Kiilg£ 5atom%« 
[0 0 4 9] ^{tlgtt, £-f 4 0 0-5 0 OtTl 
fz'&, 5 0 0~6 5 0t ($?£ L<« 550-600 

■c) T-6~i6B#ra ($f$L<«8~ 1 4mm) CDf&!t£ 

[0 0 5 0] xmrnrnxtt. mmytmt.\,x-^'r)v^ 
m^. 5 7 orx-i 4mr$<D&Mw*n o. ^<nm%k. 

MPgM04a. 1 0 4b£ig,££LT*Ili&««£3 z fT& 

0UT»ttBIHr>>Jri>fflt) 1 0 5a~l 0 5d*«JB*SSn 
-5. (il (C) ) 50 
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[0 0 5 1] ^fc. iga{k©xSTffl^fcz:-y^r;i,SiB 
ft Jt -> U 3 S l^*-T S f v * U > ^Ii Zft V . 

$-77.i7<hLT 1 5Se(Cg|-r^7C^ <**IMra4y 
» S^jD-r-SlSSffti. SJPg&10 4a, 1 0 4bT 
«ULft:tgil»>'U3>BlCl X 1 0"~1 X 1 0"al 

*'J >y«*d:«r>3) 10 6a. 1 0 6b£j£J5£-r&. 
(01 (D) ) 

[0 0 5 2] X.\Z. gSgfflMtT4 5 0-6 5 CC 
«if^b<{4 5 0 0-5 5 Ot) . 4-2 41^53 (£?£ 

\z&w>l, 'j >©yy^u >yf^ffltcj;oTyy^u > 

^fg«cl 0 6a, 10 6b»rffl«$ns, igSK-> 

^OiiS->U3>Kl 0 7a~l 0 7dlC^$tlSr. 
5/drJP»«tt, lxi 0"atms/cm'KT> JfSKIil 
x l Catms/cm' l:STfiMT5Ci:^T$5„ 
[0 0 5 3] 7X^11 0 3£Rfc3cU *£ft«:> 

U3>I10 7a~10 7 d±tC^O^Fj56^mJtin^f©fc46 
fc&Slgl 1 0 8 JMtl.. ftfflK 1 0 8 « 1 0 0 - 2 
0 0 nm (iff t: L< « 130~170nm) <75JP£cDg 

o 8 ttTtt4feSftiR$ci£air> 'J n > 

[0 0 5 4] LT, ■^CD±fCU-vX hTXi7 1 0 9 % 

Mt&L. ummi o 8^^bTpa^4ti.w»7E 

>EftS*iLTtt. ftSWtttl 3^lcHt-«.7C^» ft 
(^V^JUH-yiat^-S) «TFTCDL# 

v^7> (Bj h.) ^mm^mLt^xzf^x^mmi, 
tc-i^>^-ymx^a>^mim-r^. mm, nm^m 

[0 0 5 5] :©Igi;J;01xi0 ls ~lxl0"at 
oms/cm' (^Wl:«5x 1 0" — 5 x l 0"atoms/c 

m') v>mmxvmT-m®i7tm (*mmmx\z#a» $ 

^•tf^SE«»S«l 1 0a. 11 ObZMtittZ. tf.&. * 

mmm'pxi-i±^.mmmmx P ^^F^#i7n^€r^tj^F^ 
««« (fib. u>a^snx^&i>ffl«) £p^PF*« 

^IM^ (b) t^8t5. (0 1 (E) ) 
[0 0 5 6] ^K, 1/yX hVXi7 1 0 9£E£*U m 

t. ffittJi <t<^5) iii~ii4 ^*5. 

£tgl 11-11411 -y^r;U<&S*?«JfC^JOLT 
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>^fflKJ:t)l**Xttfi«LT*0. ISttMl 1 1 - 
1 4 4>K:38#-f -Sfti&TCillc&Sfttt. lxio" atms/c 
m'STF. $?*L<« 1 x l Catms/cm'-eab-S. (0 1 
(F) ) 

[0 0 5 7] St, pft^HTFTOiSttll 1 1 
0, nft^JHTFT«U 12~1 14Bpf 

^fmmmm. <t>) t&otus. iiittTtt. no 10 
ii~ii 4\t±TM&$itz\mnm\z 

M&T'&2>tj£m?Z>, BP*-. TFTOttfplcX*** 
[0 0 5 8] *Kl. ^XvCVDfeS&ttX/Xy^fe 

cioio-ioon mjp©a^*#tr«5igyK$^fig-r 

[0 0 5 9] 8 0 0~1 1 50t ($Sf£L< «9 20 

o o ~ i o o o *c) (Dumx- 1 5 »~ 8 mm (»* u < 

«3 0#~2K?P B 1) «fbtt*H»TT 

ff-5 <s»*<txs) . *mmm-e\z&t%nm§s.*\z3# 

*»%<Z>:&{b7K^£^JraLfc??H^'t>T9 5 0X3 8 0#<D 

swaaie*ff5. si (e> ©igfiiDsn 

(A) ) 

[0 0 6 0] fcii, *{ttt»H«£l'Ttt. H5-f»* 

[0061] ^oiiftiion. a*s#€rieaaBi 

•?-<DT©?§ttJf 111-114 tOfF-BCliJ^TfcgHb 

}gfigS*XSy-hie^l 1 5©Kf*<5 0-2 0 Onm 

«ff£L<ttl 0 0- 1 5 Onm) <h^2> i 5 t'iHip'f 
*. **ifi«Oll*aftlST?tt. 6 0nmlOffiftlC 
5*. 2 5 nmilftSniffitti 1 1 1 - 1 1 4CDmm 40 
H4 5nmift5. g=fc. 3 0 n mP©Jl*£'&tr«y* 
BtK:»LT5 0 nmJS©J»BE{bl»5ft«l)Dt>SOT?. 
feir'-h$6tll 1 5<Dmm\Zl 1 Onmt&S. 
[0 0 6 2] mtzYZVJT, h?X^ 116-11 

9^^fig-r^. 0 fit, nS*«-*T-5'F>E»7n* (K 

Wtoffl$.l 2 0- 1 2 2 nS^ttfe 

»c»4'j>*fcttst**ffl^*ct««-r€r*. (02 

(B) ) 50 
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[0 0 6 3] Z.^mmWM. 1 2 0- 1 2 2H gHcC 
MO S ESS 7 U >if|3|&©n? + *;H!TF 

S^*e^7nS53»^ 2 x 1 0"~5 X 1 0" atoms/cm' (ft 
5X10"~5X10" atoms/cm' ) CDilftT 
§Snt^5. *?Mlt'ftl4±EI*«H?nITtt 
«5c#*^tI^tt«J«*Sna!Ttti*«« (b) <h£« 

[0 0 6 4] C^TO7tX7^> ( P H, ) £■ 

>£1 X 1 0 18 atoms/cm' <DjSST^*Q-r -5. ® 

[0 0 6 5] ^K, 600-1000T: (<ff*L<«7 
0 0-8 0 0X) ©^ffittSffl^4'T^ffl.S*fTt». 0 

2 (b) ©is-casnnstifcu>*«ttfb"r*. ^snis 

^JT:«8 0 0lCl«rMOj»jaa***»H«'t>-rff"5. 
(02 (C) ) 

[0 0 6 6] C©«r. IHBtlC'J >©^JiDB#fC}i«5Lfef£ 

tt»&cKffie»ty-M6Hwt©»iii*«i!a-r*it 

[0 0 6 7] C(OIiCJ:0ni?«*a« (b) 12 
0-1 2 2©«EJMB. BP "6. niTMftM (b) CDJS 

^fmVofcm (b) fc^tr) c 

©dill ^^TFT*^figLfc^fCt5tiT. LDD 

[0 0 6 8] y-hE«ttt*»««t»*r 
S. &*5. y- hE^tt#l©SiMTf figtTfcS^ 

**S£0iJT;«, HlM1123<hi2^ 
1112 4ifSI)M^Mt5. (02 (D) ) 

[0 0 6 9] c nTjg i mmm 123. m 2 1 2 

4tLTIt ^>^;P (T a) . =f-$y (T i ) . 

^f> (Mo) . ^>yXr> (W) , i'DA (C 

r) . j/U3> (Si) *»6a«nfc7C*, SfcttMSB 

K. Mo-Ta§M, * >^f>->'J*'f HlWf) 

[0 0 7 0] &i3. m 1 123«10~50nm 
(«flL<tt2 0~3 0nm) £ U Ml 2 agttffil 1 2 4 
«:200~400nm (£f £ L < te 2 5 0 — 3 5 0 n 

m) t-rntf&n. ^iseraa. igitiii 23t 
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LT, 5 0 nmJP(D^<b^>yx^> (WN) gg 
2ifll2 4iLT, 3 5 0 nml©^>^f>l 
H*L«t^3&*.' ^lllll 2 3CT 
IC:>>J=I>BI$:2~2 0 n mgg©JP£ T'MUT* < 

[0 0 7 1] 2 3tLTtf^>^ 

1 2 «t li it? >^M* ffl ui. u t fcwa 

[0 0 7 2] *IC, ^I«tl8l2 3tf2ifll2 10 
4i:4-)gTl75 : >^LT4 0 0 nmiP©^— hIBIg 
125-128 ^^fiE1--5o d©l$. IMffl£lB£ft?j$£ 
n^y-hE^l 2 6. 1 2 7linIW»«Ui (b) 
1 2 0-1 2 2©-«ty-h<ft»ffl|l 1 5^LTl 
7S-5<i;o(c^fig-r-5). £©S&ofca5#a<&K:LovS« 
&*s. y-hie^l 2 8a. 12 8bte#FETrte 

d^^sntus. (02 (e> > 

[0 0 7 3] JfcK, Uv'X hVX? 1 2 9 Z&f&L. p 

fC#D>**tr^*fi«««l 3 0, 1 3 1 SisEts. 
**Jfi«T?tt5>!R5> (B,H.) SfflUfc-f *>F-:/ 

<fc93X10 !0 ~3Xl 0" atoms/cm' (f^S69(C«5 
x l 0 ,0 ~1 x l 0" atoms/cm*) jftftTtfn >&Wi1}Q 

7G*£#tr*tt*«tf£pa , *tt4&«* (a) £j£«-r 
-5. (0 3 (A) ) 

[0 0 7 4] )k\Z. hTX^ 1 2 9 £Gfc£U 

-Hiltfpft^aTFT4ft4I«*I3»T 30 
Uv'X hTX? 1 3 2- 1 3 4 ^Jg/ST-S,, fl/T, n 
ST*B«7C* (*HM0iJTtt'J » SSsinLTiSiMEK: 
U >Sr-&tf?F^ffl« 13 5-141 -5. Z. Z. 

x-h. 7*x7-f> (ph.) zm^it't *y 

c©i«oij>oMiiixio"~ixio"ai 

oms/cm 1 («;aM(Ctt2 XI 0" — 5 x l 0 !l atoms/c 
m 1 ) it*. (03 (B) ) 

[0 0 7 5] fc*5. *BJ*fflSf Ttt±l2?g^^HT*n^ 
^tt*7C***trJF»B*fli«ena!^F*l!««W (a) t 40 
)g*-r-5. TMW1 3 5-14 l*t»S3ft 

&4©t, iiiTii$nfcu>ifcii*D>©»f 

13 5-141 te n S^*^®^ (a) tf^I^Tfe 
[0 0 7 6] I'yX hVXi/ l 3 2 — 1 3 4 

*u y-HE»i 2 5~i 2 smjtbrass 
smznm^t&yojtm (**ss0yr«u» *»m-r so 
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*. :3LT)l«SnWtt«I*l 4 3-1 4 6tC« 
fflCnffl^ttlfelfitt (b) ©1/2-1/10 <tt*«j 
l:«l/3~l/4) wigs (fiL, fWSBO^-v^H 

-7"igTtt^nfc#o>isj; ofc 5~ i ottnir» 

iBft. ttSWdfcil X 1 0"~5X 1 O l! atoms/cm\ 
ASWfC«3 x l 0"~3 x l 0" at oms/cm*, ) T'J 

L. pH^iS^ (a) £n97(6ttfi« 

(c) tj£«-r*. (03 (o > 

[0077] c<Di:mT'tey- hmgnT-mztirz 

&ft&fc^T-£T<Z)?f&Mommz*> 1 X 1 0" -5 X 1 
0 " atoms/cm' ©jg^T'J >A«ttSnt^5*«. 

Sfc, n^^FM^lM^ (b) 14 2~14 7i:« 
KfC^V^-JH* — ZfT.mx-1 x l 0 ,s ~l x l 0' 8 atom 
s/cm*©iSaew#n>*^iraStlTt^*<. CCOX^-C 
ttpffl**E*<Htt (b) l:^fts#D>©5-iO« 
©SSST'J >a<^Sn£*i5©T, C(Dm&b#ny\tn 
fflTtt««* (b) ©1$fgtC«J£«£^*&u<h#x.T 

[0 0 7 8] 5*CJC, If 1 MMttMR 1 4 8 £»f£f£. 

iiIFI«6HH4 8iim 3S*fttr«ftK. A 

WT&lr>. IfBl 00~4 0 0nmttnitt 

^. ^KSWett, 7"7XvCVDftTS iH,, N 
,0. NH s £JM.mXX£ls> 2 0 0 nml©l«fty 
'Jn>a «aL3£*»flE**2 5-5 OatomicW £fflt^ 

So 

[0079] •?-©&, fn-?ti©istasnfcni 
* it « p stm^tc* ^ffitt^-r s fc * c ^samis s 

frofc. :©Igli7 7-^X7z-J|/ft, u— »f— T 

^y^T=.-)um^tzittn^^mmi,xn 

5FiStt»HiK + K:*^T5 0 0-8 0 CC, £?£L<te 
5 5 0-6 0 0*C-Cff AtfA^. *l^iS0iJT-tt6 0 0 

(03 (D) ) 

[0080] ^mmmx^yif^T-y^mmumth 

[0 0 8 1 ] SfcC. ffitt^blg©^, 3-10 0%©* 
SS-^-trSffla + T. 3 0 0 — 4 5 Ott 1 ~4P#Pb1© 
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(^5X7i:j;t)aesnft*#sffln4) 
[0082] fgttftigs***.fcs, g i jm&ftflt i 

48©±C50 0 nm~l. 5 tfmJP<DS£ 2 
1 4 9$«)Sn. a|c9ElfiMT(2»2amiUUIl 4 9 
t. LT 8 0 0 nmI®8jt->U3>i$^7X-7CVD 
feKcfcO^fijc-f*. d5UT^lJgP B 1«5»JK (JifldtflS 10 
-> U =3 >g|) l 4 8 t'SB 2 JUHfgfeK <Mt<£ v U3> 
Dt) 1 4 9 t©«IIf&5 1 /taJPOJURMfiMtefll 

[0 0 8 3] ft*. SeoiSTWSIMiJirtWtttt, f 2§ 

SH, #U-f$H7SK. BCB (^>'/z^i/ U?y- 

[0 0 8 4] ^ft^tlOTFTOV-XS«S 

n, V-Xffill 5 0~1 5 3(1:, f* K >B2IH 1 5 4 20 
~15 65f£St5. ft*!. CMOSBi&*»fiM--&fc 
66tcHU-f >iS^l 5 4ttpff^;HTFTtnft 

T^ft^d*. *H^JT-ttCl(DiE^^. Til^200 
nm, Ti^tfT^S^OAlSOOnm. Till 
0 0 nm*X/Vy^ftT?l«bT»«L.&3iiao« 
SMi-TSo (04 (A) ) 
[0 0 8 5] ^(C. /1-y>^-->3 >Ml 5 7 ck LT. 

ift->U3>i, wti'ij3>E sfejasflatft^'j 

a >S£T 50~500nm ("ft^WK fi 200 — 300 30 
nm) WiP^TJgfiK-r-So C©e, *^S£0iJT-ttM<7)^ 

«fc0iaiB$n/S:*3||*tJBl. JB2»IW«ftlM(l4'K«ft$ 

[0 0 8 6] /^^-X3>115 7ML 

Ac^t'. $f.(C7K^fbX@*fToTt>Ati. 0tJ;Ltf, 3 40 

~ i o o x^m^ts^mm.^. 3 00-45 or 

Tl-1 2B#ffi©&&SI£fT SS^H^X 

->a >Kl 5 7 KISPgB (E^tir-T) WSLT^^T 

[0 0 8 7] ■?■©«. **i»It*^ft*m3Bfa«fe»K 
15 8«ttltfoiOfSl:*dct4. #«^JiibT 



5H. BCB C<>y->^o^» §$fffltS^t 

¥S<4fc®n-5>*ftif*i±^en-s.o ft* 
±a! hrz!zi.9\-<Dmmm%m j $>mm&s io^^ft a *m 

S^i-yo^U-fSKJffl^ 3 0 O'CT&i&UTJ&jS; 

[0088] ^tc. wmm&tti.2>m.mz&^T. %Z3 

BMf&MR 1 5 8 ±Jej£iKBI 1 5 9 ft*. 

^«fiffll>5. ttiKBtl 5 9tt7;Rr^A (A 
1) . (Ti) . ^>^;P (Ta) A»5»f*lfc 

7C3gTftSK*fc«t^Ttl*>cD7csilS:3EfiK»tT-5SST 
1 0 0-3 0 0 nm«P$lC^fi£-T-5. ^SS^JT-telw 

tXro^^ ^^W^-B-fcT^S^AlK* 12 5 nm© 

[0 0 8 9] ft*. $3JIMttMdKl 5 8±K:ttft:->'J 
3 >II?©|gSi5 5 ~ 5 0 n mi LT*3 < t , CI CD 

fc, #mtfjKT&j£Lfc&3JBMf&ttKl 5 8CD^E(C 
C F, ifXSffl^t^JXTfilSStt. SH&ffK: 

[0 0 9 0] Sfc, CC0^^>$-^#$-fcf-fcTJU5 
S^,i:fcoIffiT*$.-5» IM»|g»|*3-eilH»|SJ&t> 

ft<fiM*E**jg*T**. -fib. *©*^ttaEiBait* 

[0 0 9 1] ^fC. jgRKl 5 9£>&B£IBSatfc&£ 
20— lOOnrn «ff* L<tt3 0 — 5 0 nm) GDJ?£ 

<Dm.it^n 1 6 o £)£i£-r *nss^jT«^mi 5 9 

ISftftl 6 0<kbTlKfc7;USX"7AJgt (T;U5^- 

[0 0 9 2] CCOI^ffi^b^aStC^LT, $.-f+WZT 

iK*ff«-r*. cniil5%©I5i7>trvA*g 
iiX?l/>^U3-)l/i:*2 : 8-ei^lfc8»T* 
0. CtltCT > ; E — T7KS:S0^., pH^*7±0. 5tft 

sj^KSMrrs. fit, eco^fK+'tc^iitfts^ 
&mm&mv. mmmi 5 9*<M$nti-^ss^ 
*c«u mmmi 5 9&mMti,T. — jg (i&mA- 

[0 0 9 3] &ft*®|£ffi£m&£®M®«EttlB&St 
lOOV/mi nO#El/-hTtE$±#Stt, 5U 
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ft*. ^cir«u*:»«»ftffiic«to**lttt-«ic-r 

[0 0 9 4] CJl-CttHMi»fl:ffiS«V»T*K«t 

X7CVDS. JfikCVDffiSfcfJX/^y^ffiaifoaffi 10 
SCidTML-Tfcfi^. t>gtJPtt2 0~1 

OOnm (fFSL<li3 0~5 0nm) <hT& d -tdW 

ift->'j3>K. DLC (Diamond like carbon) 

[0 0 9 5] Jfefc. I31F.mil 5 8. 
x a >HM 1 5 7 I: H K >EfH 1 5 6 cats ^ >37 9 

bft— ju&j&OLL. mmrnmi e lzmfc-rz. ft*, 
■ssisii i 6 2 tem&T2>m<offime>ffimnMT3bz>. 20 
h^ss i6i. 162H mmmm^^siit z 

a«S8itT5&6i:. »{b-f >i?VA 'XX (IT 
O) IS1 10 nmfflf^iaA'^ftTMtS. 

[0 0 9 6] £fc. HOPS. Ifill 6 1 tlRIl 
5 9t«Iittl 6 O^LTiaO. #**sgg 

(*tA* y*>X • Xhl^-y ) 16 3SMn. ft*, iffli 

^. i&fficSli 5 9^7D-fO^I <««WKBlir. 

[0 0 9 7] u5LT^-SS±C, SflffllHIgS .fcBliSH 

*. 04 (B) C*UTtt. ©JPlHlSSC«p?A'^;^ 
TFT1301. n?t^HTFT1 3 0 2, 1 3 0 
3t>mtft2n. H^lsl&Cten^r^PSJTFTTft-S 
HsitTFT 1 3 0 4A«Sn5, 

[0 0 9 8] $fl«|ElKropft*;i'MTFT 13 0 11: 
IS. ft*;«S«2 0 1. V-XSIi2 0 2. FU- 40 
-f >ffi^2 0 3 tf-tft-en p (a) T^fiic 
Sn§. fflL, K«fCttV-X2 0 2««StfFK > 
ffl«t2 03IC1X10"~5X1 0 " atoms/cm' OTjgg? 

[0 0 9 9] nftMITFT 1 3 0 2l:(t 

ftWMS«2 0 4. V-XS«2 0 5. HW> 
M2 0 6, fUftWMi«iFK>a«ti 

« (*W«B»f-Cttc:©J:'5?5c«**Lov«*i:^5. 
ft*. ov«overlapOiS5)?-e#Lfc. ) 2 0 77^/&£ 50 
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dCDPf. LovIHi2 0 7tt2X10"~-5X10 
"atons/cB , ©»fln?'J>S£*. y- hSB^i 

[0 10 0] nft^HTFTl 3 0 3(:«. 

fr*)mf&m%.2 0 8. V-XS«2 0 9, KH> 
fgS£2 1 0. *bT^ + *JHB*««*j*tr«t5KLT 
LDDM2 11, 2 12*«$n5. EPS. V-X 

m*£ £ * *)iMf&mm t <d mw H U-f >®« <t 

*;HBJ«««t«)|IH»CLDD<R«36«»jsSSn*. 
[0 1 0 1] ft*. C©«igTaLDDS^2 1 1 . 2 
1 2<D-SB#y-hKi&£Sft£J;5CgEB£nfcfc«i> 

c. y-Mfi««i*^bTy-Ma*i«aofc«« 

(Lov*«) iy-hE»iia^61rJl« (*l^iffl# 
*T-«^©«t3ft®®^Loff^it,^. ft*, of ft* 
offsetcDScefcTttL*:. ) A^i$nT^5. 

[0102] c^-cra6c^-rw®0tt0 4 (b) c^ 

Lfcnft^HTFTl 3 0 3^13 (C) ©11$ 

C. LDDM2 1 1 £>CLov®*£2 1 la, Loff 

1 lbCESiJ-C^-So M)^OLov^2 1 

lafcte2 X 1 0"~5 X 1 0"atoms/cm s <Dj@St?'J > 
38«$**ia#. Loff®*£2 1 1 bte^-tf) 1 ~ 2 fg (ftg 
«Cttl. 2~1. 5{g) CfttT'J^Sn*. 

[0 10 3] IITFT 1 3 0 4CI1 T^rZ-JU 

MI^2 13. 2 14. V-XSSt2 15, h* U-f > 
®HS2 1 6. Loff®*£2 1 7~2 2 0. Loff^2 1 
8. 2 19l;ilfcnI««lM (a) 2 2 1« 
2tL2>. ^WB#, y-XS82 1 5. KWf>«*2 1 
6tt^-n-e*tln^?F^^ (a) T^J&Sia, Loff 
««2 1 7-2 2 OttnSRTOfeflWK (c) TMSfl 

[0 10 4] afc^JfiWTtt, H^[HlS§* e kyCSiJPlHlS§^ 
^*T-5IelKtt«CJSDTS-lHlSS$®fig-rST F T<Dffi 

Tttisisstt«6ctc;i;TLDD^cDBeMsafte.-&, l 

ovfH#£fcttLoff««*te^#tt*C£K:«fct>T, 

ftTFTlii. fi*7«*»fPS*«U&TFT*i6 

[0 10 5] 7^-r-w^-7h , Jd'^S!«JI** 
gg©i§-&. nft*;HTFTl 3 0 21ii§ai#$ 

m®.-?z>zsy hi/->*x^iHiss. »h«ei»» flr^ns 

g§. WOl^y?®^ yN*>y7rEIBSft«t*©WffllElfSC 
jgLT0><£>. BPS. ftW»««*tFK>Wi 
©RncD*CLov®«c*^fig-rsctT. T#S*:ttj£#i 

tft^T^-S. Cinte±fE[HJS§:g*<£>J§£'. V-X®«t 
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[0 10 6] {1U <&mz&VT?-**)lMfiLm.i$.*$k 

[0 10 7] nftWlTFT1 3 0 3B*7 

yj>yilI8S (*>^;U*— ^KH*) l:ILT^5. 

U-f >**«!)lll*fi(ELT*t U 7©»»*lfil*t 1 8 

o° $zt>z>rzsb. f— hmm&<PMz&zimttzz>£o 

ov«H*©*£-r* C £ <b« 0 -5 -5. 
[0 10 8] n?t*;HTFTl 3 0 4Hit 

7«flfKifeS:aigL;fcHi3l?|5|8g. -t^>-7 p 'J >^IUg§ (-9- 

**lnS*-6BHi:a0 5SLov«**B«*r. Lof 

(a) 2 2 1 tt*7««Elt*fl|«-r-5±Tf##C*«ftT? 

[0 10 9] ifc, ftMSS-T/iinCMLTnf 
t^H!TFT13O20Lovt«2O7«)fi5 (iH) 
ttO. 3-3. Oym, ft^WKlttO. 5~1. 5/zm 
nft*;HTFT3 0 30Lov 
M« 2 11a. 212 aODft £ (4S) « 0 . 3 ~ 3 . On 30 
m. ftSBCBO, 5~1. 5 Mm. Lofffg*£2 11 
b. 2 1 2b<©g$ tel. 0-3. 5 urn. ftStf) 

fCtel. 5~2. O/jmttnaftK Sfc, PisilTF 
T 1 3 0 4fClStt<E>n-5Loff®§t2 1 7-2 2 0 
$ Mi) «0. 5-3. 5Atm. ftg|£KHCte2. 0- 
2. 5wraitnif6l>. 

[0 110] £■=>(;:. pftWlTFT 1 3 0 1 teg 

TFT 1302-130 4B#|£S^ (/ >t^77 
7-f» WCMSntUS^fe^SISCiac-OT 40 

[0 111] Sit, **Jfi«Ttt««f**©B!«#:tL/ 
TJtK«*** 7 - 9 ii«^T;U5^Sffl^t d tT, 
&ga^*£ffiJ^-5fc*K: i &ga#&#»<Z>£#®i» 

H^T F T±lC^J&£nSi&iK^£«Jt$»<7>— 
[0 112] *»9!tt**ffiWK:*Lfc#«MS« 
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9 - 3 1 6 5 6 7 #i±5S. t#SI¥ 9-2 7 3 4 
4 4 ^ttiBSfctt&H? 10-254097 ^fflilKfB 

[0 113] 'cCTT^f^yThU^XM^, 7 

93-3-5. m5\ZTikT£o\z. 04 (b) <D«si©s«fc 

*fU M5 0 1 ^^-T^.. *jHS60iJT-teg2[S]®l£: 
LT^U-fSKI^fflt,^, *f[^lS«5 0 2tC 

te. I^tK5 0 3i. iH[6jM5 0 4 t^JgfiK-rS. 

an. »isi3s«»=tt^Bcitsi;T* 9-7 -< )i&—*>m 

[0 114] -A\z. iHi6]M<£Pfi£Lfc^. 5f>^jaa 
* ffi b Tj£ll#-^# & 3 — ^ © 7 U ft £ & o TEE 

farz^oizmmtz. l-t. wmm&t. MW®& 

(^(C0S-t±-T) a<h*$r^LTftS0**5-&-2>„ 
[0 115] [*JSM 2 ] 

[0 116] CCT«H^g|50ia^TFT<i:. B5itg&<Z> 

jiatcigte^nsigajEss (v— x«^»Bi&ia», y 

-hfi^«B»lHl»#) ®(ElgSTFT*|^-S«±tC^ 
U IKBJ$fB*(C-r-&t46fC. CMOSIelSSi, n^i* 
[0 117] (A) fcnt^T. 6 0 0 0te»SH4£ 

<^nte&^. t*oa«srfflViss-&fcnv»Tt>, £<sc 

JfcDTTiftfflt (#£L<teJlJit££j&#£t-3*6«iK) 

sRwrfcttba^. 

[0 1 18] *l:l«^S^77$m^7X?6 0 
0 1 a tfilLfci, -e<DMSL^:^®6 0 0 1 b±(' 
20~6050nm (ff $L<(J3 0~8 O nm) 09J1 

«, 7"7X'7C VDSTIf Ify U 3 >I$ 5 3 nm© 
te. 0 . *S«-> 

-e<7>^®<D^^K<*Ci:^pJtl<ha0. f^itSTF 
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[0 119] ^LT. a»©lBft{ta«£«Sfl!LT#» 
R>''j3>JBtA^«S««->'j3>Jjt6 0 0 

0 6 5 2^iiffiTIS*£*lfc&ffitcSeoT. flS«7t3i£ 

[0120] &*5. #&n&%me>m$,fc&m&-rzm 

n-h-fclcfcO&^U NiMi^KUc. *it. 10 
ftt«t7c3gtLT«— yyjUet*Hct). (C 
o) . ft (Fe) , A7y^A (Pd) . (P 
t) . $g (Cu) . & (Au) 
£. 

[0 12 1] gifc. ±tefit<«7t»(D^iDXe«, Uv7 

wan©®?®. m&.&fcmv>f8.&m.me>fflw&® mt.ts. 

-5. 20 
[0 12 2] SfcttaitOlSl^jfefitoT. #SR->U 
3 J: -5**. 4 0 0~5 0 0-CTl 

«HBSflE©*»ffla*fft». "&W7K^»*5 a t om%« 

*lnxa**ft7Lfc5. 4 5 0X;Tl*m8*<!>**tti 

IC*3HT 5 0 0 ~ 7 0 0 *C (ft^MtCtt 5 5 0 — 6 5 0 

•J 3 >^©^S<t:?rfT 5 o *^iS0iJT-«^^||HmT' 6 

ooc, i 2mm<Di]ammm^^^n^u=i>m<D 30 
[0123] #a«>'U3>«*iBa{t*-&*a:ft?© 

0iJT'«5 3 nm) J; 9 *> 1 ~ 1 5Xg«»4>L;fc. (0 

5 (A) ) o 

[0 12 4] -€-LTigaMx>j3>M6 0 0 2 ±lzWl<t 
&mmfr<E>U2> 13 0 nm©JP£©flUggSfclg|6 0 0 3 
£I>J5jcLfc. ^LTii8yij3»|6 0 0 2l;y7^ 
>J>d» r ««*JB«-r*fc«i>C. ffi§SK{k^6 0 0 3\Zffl 40 
□ 356 0 0 4Sffj(Lt, (05 (B) ) 

[0 12 5] fLTl/^ h7X^ 6 0 0 5£|&SL;fc 
jgCl. ^ify U a >I6 0 0 2 W^^St 
%>tiisb\Z, U >£ K-fcf>^-r-5>= -T-gxt. Hf?Pg|56 0 
0 4*^ily'j3>t6 0 0 2\ZV>1fi)P—VZ>if 

6 0 0 7©JP££«fflfbU 'J>*«««»fktt6 0 0 7 

[0126] k— e>^«u > (p) <Dmm&i x 1 o so 
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"~lxi0"at oms/cm'iKCiS^J:^!;! 
inLfco *^SS0iJT-«, U> (P) ©zg&#5xio" 
a t oms/cm' t&5i5l:. -f*>K— fc!>^ 

[0 12 7] &i5. -f K-^©(SCDiD^m£E«l 0 
kevtLfc. 1 0 kev<Dlmmn}£-Z$>tUS> U >« 
§Itftl6 0 0 7<DJP££ 1 0 0 nmKltl-Stg 

[0 12 8] ffflt, 6 0 0tO^i^l:tl~l 
2%fffl (atcMfeM-Cti 1 2 l»m) g&T^-Jl/U n-^^r 

U >!C©t,^-ti-?>tli)Ct(C^:-5. 6 0 0"C©i&g©fc 

jwH^ttft i o o Mmg*£fca*net±©re*fc;tM& 

5. (05 (C) ) 
[0 12 9] #.\Z&mmm6 0 0 3J-7X?tL,TX 

(05 (D) ) 

[0 13 0] f LTS1SM6 0 0 3 S^iLfetl: 
(06 (A) ) , *«K>>ij3>«6 0 0 2*«5«fc3 
K£«6 0 0 1 ± S & *»fl;IIJt 6 0 0 8 
a»SLfc. *HM0iJT-«2 0 nm©f$TB*L 
fc. (0 6 (B) ) 
[0 13 1] 2fcC«flKi/U=]>«t6 0 0 3**{ttt« 

3>l6 0 0 3fflyij3>fflMS±H K£*K&fCL 

feo *&MmX'\t. 9 5 0tT?8**H«TTSlft: 

U UIS->'j3>i6 0 0 3tf)|g|/P£ 1 5 nmigS 
'>£it-fc. (0 6 (C) ) 

[0 13 2] *UTJ»Kfl:CJ: OffS**** <ftofc» 
«ia«*<kJK6 0 0 8 b*»*U (06 (D) ) . /t^ 
-r>y , t5Ci(;±^T, ¥3$#BI6 0 1 0. 6 0 1 
1. 6 0 1 2 £Jgfi£L;t„ (0 7 (A)) 
[0 13 3] fit, ¥9M6 0 1 0. 6 0 1 1. 6 

0 1 2S«oT»iy-hlfe»Bt6 0 1 3*»**il 

iy-MSM6 0 134, f©If#5~2 0 0nm 
(!ftL<lilOO-150nm) <i:&-5«fc3 \ZMf&? 

540 nmiLfc. (07 (B) ) 
[0 13 4] 'AlZUzSX hVX^ 6 0 1 4 £?iJfflLTfg 

1 y- K*feliM6 o i 3©-«siyf>m:ii: 

£9. f»6 0 1 2©— gB£gttj£-t*-fc„ fLT'J 
>£ K — t!>y-r-5C tfCioT. C s ©— gBtte-S^ 

miwmm (cs««) 6oi5SMtfc. F-e>y 

«laa«ffil 0 keVSflCTfift*. U> (P) ©itSrt* 
Ixi0"~ixi0 10 at oms/cm'igi:&l> 
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&o\zmmi>fz.o **as«Ttt. u> (p) omm&s 

X10 M atoms/cm 3 Lte£&o\Z. -f *>F — 
fc!>yS«*ffl^TfTofc 0 (8 7 (C) ) 
[0 13 5] U>>X h7X^601 4*RfcSUfclft* » 
2y-M6»K60 16SMlfc. ft*«Hwtt, fg2 

y-hm^me o i 6 commas -2 oonm 

<l4l00'vl50nm) i-r*l«AV>. #*«0!ITtt 

&{t&mmfre>uz>m2y-h&&m6 0 1 6s, -to 

8»A<2 0 nmt&*ct5i:»«Lfc. (B7 (D) ) 
[0 13 6] *LT*l»t»6 0 1 7Rat»2MR 10 
6 0 18 ftUBKHMSLfc. *^«0»lTtty- 

■mat*-***, y-h«is»iT»«LT^Tt)± 

[0 13 7] ^LTfflPgB6 0 0 4atf«M'>U3> 
H6 0 0 2(^)pft^HTFT^M$tl^a5»^I 
oTUyX hVX^7 6 0 0 5*JBfifcl,fc. ^LT^SI 
y'j3>!6 0 0 2®nft*^aTFT^MSft4 

7K»tLT*D> (B) SrH-tf>^Lfco F-tf> 
yttJPia«flE3 0 ke VSflETff^ #u> (B) 0f 20 
g£S 5 X 1 0 ' 7 — 5X10 ,8 a toms/cm 5 gffitc 
&£«fc5fCSigpLfc, (B) 
S^l X10 ,8 atoms/cm 3 ta5<k5f:L&, 
#P> (B) <OSS0^t>h-yftT*J£LTfeg0^ 

*3<^i:t>T#«. *LTfia«>'U3>lR6 0 0 2© 

(B) "C»4a<U> (P) £SSSnLTfc£^. CIdTO 
#n> (B) *lnttifc-rLt>*BTa^««, ttM->U 

3>B6 0 0 2O#D> (B) £SSiJ0Lfc3B# (^* 30 
^F-^gB) 6 0 0 61Jnft*;HTFT^)bt^I 

LA>ofc. (08 (A) ) 

[0 13 8] I1S1I6 0 1 7l4nl©^tt«*tt 
5«aRyU3>RT»0, CVDSSffl^TlSOn 
m©WPT?»JS6anT^*. ifcS2^H6 0 1 8tt 
^>^7,^>'>U-y--f FT&0* X/t^y^U >^l:<t0 
1 5 0 nmOlfT'M^nt^^o (0 8 (B) ) £ 

0 2 1HSft^>?;i' (TaN) , fft^>^Xr> 

(wn) , mt^-^y (t i n> r, Sfb^E | jy^> 

(MoN) , ^>^Xr>>' , Jlf^ K, ^>>-UlM 

©mj^6 0 2 2tt^>^;U (Ta),^XTi), 
: E'j7 r T> (Mo) , ^ >^X^-> (W) frZM&tlfz 

*»*£foi*fc£ft« (ttSMC«Mo-w^M, M 
o-Ta&M) TMLTfcfiK 50 



[0 13 9] ££Sgl3HUft6 0 1 7fttfff211R6 
0 18^-->^U pft*JHTFT©y-h 
t®6 0 2 0, nftWS©TFT6 0 2 h 602 
2, Csm<16 0 2 3£»J«Lfc. (H8 (C) ) 

[0 14 0] f l/ty-hiS6 0 2 0, 6 0 2 1, 6 
0 2 2, Cs«i6 0 2 3«7X?tLTa«U ¥^ 
#116 0 1 0, 6 0 1 l&tf¥*WR6 0 1 2<D-mz 

2 4-6 0 2 9S»«Lft. nS*f*#*N&*|fi»4:L 
TfcL U> (P) ^flt* (As) £ffl<r>fttfjft<* 31 d 
-CttU> (P) ZifctiUT^K. 7*7,yj> (PH) 

*Hi*&<*>F-:/tt*a«L&. K-tf>^4iraa 

SJE4 0 k e VHtfTfrH. U> (P) ©i«#5Xl 
0"-5xio l! at oms/cm'gfi^J:^: 
HgibfCo *fllfi«TI4, ^tt«««6 0 2 4-602 
9 <DU > (P) OSfttfl Xl0 ,8 atoms/cm 3 

*91IU» + "Ctt, CilT»fiESnfc^F*fi4fc««6 0 2 4 
-6 0 2 9 n* nl*##t* ?tt»0)iflt* 

(n-) <h3nT\ (08 (D) ) 

[0 14 1] *l:pft*;HTFTt&5*»{W6 
0 1 Oi:, nft*AaTFTi&4*»#R6 0 1 
1, 6 0 1 2 0-«SB5«k5ICl/^ 6 0 3 

0, 6 0 3 1, 6 0 3 2$MUco f ltl/yXh7 
X^76030, 6031, 6 0 3 2 £*iJfflLT¥3l#BI 

6011, 6 o i 2<d— mzum^ttttttrnm* f 

-fcf>^U ?J{M«6 0 3 3-6 0 3 6*ML 

[0142] ^*>E*»S« 6033-6036 <D*J« »4, 
:7*x:7^> (PH,) ^m^tz^^-y F~^i*Tff 
^, F— tf>^4Jni£«flE4 0 k e Vgflnffr^ U> 

(P) <D««^5 X10"-5X10 !0 atoms/c 

m^6 033-6036O U> (P) <0»a«U x 1 0 
20 a t oms/cm 3 o \Z Lfe 0 *0J*ffl«*T 

(4, C CT^SSnfc^M^M^ 6 0 3 3-6 0 3 61: 
^*n-6njH*^f *^tt*<0»flE* (n+) £3E 
"To (0 9 (A) ) 
[0143] l/yXhTX^ 6 0 3 0-6 0 3 2^ii 
U nf t**STFTii5ai»RtfC s t&4»» 
$I/yXhVX^6 0 3 9TBofco f tt¥iffl6 
0 1 0fcpS!*#-^'r*=f«<**F-tJ>d? r Lfc. 
JfiMTtt* >>#^> (B 2 H 6 ) *ffl^fc-f^->F-^ 
T^«^6 0 3 7, 6 0 3 8 ^MtfCo F-fcT> 
^ttjDaftBE4 0 k e VgflTTffT^ #n> (B) <£>*g 
S^5X 10' 9 -5X10 J0 at oms/cm l i|C 
^^cfc^fCiggpU^io #^J609Ttt. ^*$#>mSc6 0 3 
7,6 0 3 8<£>#n> (B) (OjBK^l X 1 0 ZO a t o 
ms/cm^^^J:^!:^ #9I««*T14, d d 
T^JB£Snfc^F*B®J«B«6 0 3 7 , 6 0 3 8i:tSns 
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pm&tt5--rz>^M®)7cm<Dmm$: (p+) t^-r. 
^mmmm 6 o 3 7 , 6 o 3 8 icta. mzntsxmx'mm 

2tlti>)> (P) £fcte#D> (B) *t*SftTt»4 
tft. -€-n»cH:L.T+»»Ci*^»«T?#D> (B) 75<gsJn 

<6r6«»S#A*Cttt&^. (09 (B) ) 

[0 14 4] 1/yX H VX? 6 0 3 9 SrRfcSLfc^. & 
&16040 fglHK 6 0 4 0 fctgfcliStK 

frZUQ, C VD}*{r«toTMiP7 0 nmfr^fiE^tl 
fc. (0 9 (C) ) 10 
[0 14 5] -A\Zg.m&mm.T. 8 5 013T3 0#©& 

*«MIM*«6 0 1 0-6 0 1 2f*3-et£«cLTy-HmiS 
6 0 2 0~6 0 2 2 <7>T«$»Cg--T?/2;j&**. y~HS6 
0 2 0-6 0 2 2<OTS5fCfire-TS^*6igj®«6 0 4 1 
~6 0 4 6$Lov®«t»tl,. Sfcy-h*fi6 0 
2 0-6 0 2 2roTa5tC-BrBUT*J^-r. 7*G«ffi« 
(V-7«**ftttHH>IK«) 6033-6036 
fCSbTt»-S=f»e<»««6 0 4 7-6 0 5 OSLo fl 
«£ffc-f -5. ^*6#»S« 6033-6038.6041 20 
-6 0 5 0te±f2&$a3fCJ:oTSttrt2£*l£. (0 1 

0 (A) ) 

[o 14 6] *ic»fc->u:3>XMSMb3fl;>' | J:3>a» 
e>^-5^i©gra*e»^6 052*500-60500 

1 0 0 0nm©f$T'MLfc. ■€•©». V-Xffl^S 

H L"f >^JS 6033-6038 (Citf-a 3 >^ y 
b*-JU£fl2fi£U V — XSB^6 0 5 3. 6 0 5 5. 6 

0 5 7 i. FH>EH6 0 54, 6 0 5 6. 6 0 5 8 
£J£fi£-r-5. liLTWil* 30 
oy- XiE«§S. KH >BB$fi£, TilS60nin, gJjS 
^tlTiK4 0nm, S i ^tfT^S — V Al 3 0 
Onm. TillOOnm^'^StiiLTK 
Lfc4g*jg©*SI|gtLfc. (010(B)) 

[0 1 4 7] ^l;y-Xie^6 0 5 3. 6 0 5 5. 6 0 
5 7t, KK>EI6 0 5 4 1 6056. 6 0 5 85: 

wo&o\z%\m?%mm§ o 5 2 _kfc£Mfcs*tt*>e> 

/^t-S)/t-y->^-->3 >me 0 6 0*220 nm©JP£T 
(0 10 (C) ) 

fLT/t'r^-ya >I6 0 6 0 *®5 J; 3 let-Tig 40 
2JffU]*g»l8l6 0 6 l«SnS. Z\<Z>%,2mffi1&& 
^6 0 6 1 «7y UJUBS^fcO. JP£#8 0 0 nml; 

[0 14 8] 7? 'J;UKfr&&£$B2ffM!6ftK6 0 6 
1*15 0*0, 0. 3 h r ©*fl=T?flO**Lfc«, 121 
MfgfMK6 0 6 1 <D±iZT i BI*jfcttT i *±f£#<h-r 
0 0 nmC0ji^a6 0 6 2 (0 

1 0 (A) ) 

[0 14 9] fit, jgftflg6 0 6 2^SpJ;5(:S2 

era*fei(*^6 o 6 \±iz&3mm&mm6 o 6 3*^/& so 



Lfz. %3gmgtt6 0 6 3tt7i"J;H(l*»6<tO. 
-£CDJP£«5 0 0 nm— 1 0 0 0 nmTMSW. * 
*Jfi«TttSB 3 JIMItfMft 6 0 6 3 ©f3 58 0 0 nm 
tLfc. (0 10 (B) ) 

[0150] fgsmmn&mme 0 6 3 tc^n^y 

-;WigSSft. -£<0&. HJS!S««6 0 6 4&MdL2tl 
**JS«T?ttlB»««6 0 6 8(im 
Biftmffi6 0 6 4\$u>5>? K*-;^^LT 

FL--r>iB^6 0 5 8 ttwtwfcSMjtsns. mmmm 

6 0 6 4tta9J*tt0t€Alt>ntfAt>. (01 0 
(C) ) 

[0 15 1] £k±.<D£o\z. #3E93©#»#gB«K5 
[0 15 2] [*SS«»J3]*^^*^SSLT^fi£^nfe 

cMosiais^HJisastt^^tttta^aB (ry^ 

XiELf^xyH. Tj'f-f^hUJXIECf 
[0 15 3] *-0>tttt«?flM£:LTli. fc'^t** 

5. T^yy;!/**^. -7uvx.i;*- (uzn^fctty 
/t-y^nytf^-y. «wi*ffi«3te (^A'-f^ny 

ea-^, i**?****) ua&mifzn 

^ft^<D— 14.01 5&t£0 1 6 (CtkT . 

[0 15 4] 014 (A) «/\°— y^-;i/n >ta- ?T' 
» 0 . *#2 0 0 h m&Afl%{> 2 0 0 2. Sl^gB 2 0 
0 3 . h* 2 0 0 4 m^tSo *&w&m&Ati 

g&2 0 0 2. mm%2 0 0 3^©ft&<D{g#fflf»[pJj§K: 

[0 15 5] 014 (B) BtT^^7ta&!), 
2 10 1. 3E^gB 2 10 2. ^PXf)& 2103. jgf£ 
X-fyf 2 104. /tyr'J-2 10 5. §&gB2 1 0 
6^*^tr„ #3S9i£^S«2 1 0 2-*>-t©te©.a^lM 

[0 15 6] 014 (c) tt^e/t-f >ti3.-y (t 

-fc*;LO ytfoL-y) ##2 2 0 1. ^y^gB 

2 2 0 2. g&g|$2 2 0 3. iffX-f yf 2 2 0 4, * 
*gB2 2 0 5m^tS. #389!tt«zKlR2 2 0 

mcom^fflwm&izmmT'Z *. 

[0 15 7] 014 (D) li^-^Hf-fX^l'-fT 
£9. **2 3 0 1, Sl^gB2 3 0 2. 7-ASB2 3 0 
3^*^tr„ *^BJ«^^gg2 3 0 
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[0 15 8] 014 (E) \t7a>/7l±&%EmLfzm& 

9, **2 4 0 1, *7*gB2 4 0 2, Xfcf— #8I$2 4 0 
3. te@MS#2 4 0 4, *gf£X^ -y?2 4 0 5S?£^ 

tf. /j:*5. z.<D-7u-^-mmm&iLVTDVD (d 

igtial Versatile Disc). CD 

hSrrr5C<fc*t-e^^>. ^EttS^gB 2 4 0 2 •*>■€•© 

[0 15 9] il4 (F) ttry?;W^7T?»0. * 10 
#: 2 5 0 1 . gimffl 2 5 0 2. g=|ggB 2 5 0 3. Hf^X 
-f->^2 5 0 4, (0jRL-/«Et>) ^£^fr„ #Si 

K91£*3*tt2 5 0 2-^-?-©te©«^IW»0BSK:jiffl-r 

[0 16 0] 015 (A) li7P>HS^Dyi?^- 
T&9, &fcfgB2 60 1. X:7'J->260 2^£"£ 
tr. *£9il±ttlt&B 2 6 0 1 ©-«*«ri6-r-S*ft* 
8 0 8^-e©ffi©lt^©IPlHl8§ICjgffl-r^Ci: 
*iT££„ 

[0 1 6 1] El 5 (B) liU7S^Dyi^^-T*l> 20 
0 . *#2 7 0 1, tMgf 2702. 55-270 
3. X*»J->2 7 0 4«fft£tf. *%9Jtt£fcl*£B2 

7 0 2©— &£#tJj£-r5&iSli^&«2 8 0 8 ©<& 

[0 16 2] 015 (C) tt. 015 (A) Rtf 

015 (B) "f lC4J»taifta*S?ll2 6 0 1 , 2 7 02© 
mm<D— i^Lfcltrl!^ SW§12 6 0 1 . 2 7 

0 2 «, %W.yt*£%t 2801. 57-2 8 0 2, 280 
4-2 8 0 6, y-i -yZ^^-Z 8 0 3. XV X 
A2 8 0 7, ig^SS12 8 0 8, fiffiff2 8 0 30 
9. tSlt^«2 8 1 0T-«^$tl^o tM*3fr*JS2 8 

1 ott. »itU'>x**t»3tt**"TM)i«*n*. *mm 

SiST&^Tfc.fcH. $fc. 0 15 (C) ^KiS^T^ 

A. I R7*;kk»©3fc3fc**»ttT<b«fc^. 

[0 16 3] Sfc, 015 (D) (1 015 (C) 4>tC 
i5tt£7fcSi7fc^&2 8 0 1 <Dffim<D-m$:^LfzmT'& 
*. **SSfiSJ-Ctt. 3t«3t** 2 8 0 1 tt, U7Ui?^ 40 
-281 1 . ftM 2812. U >X*T K2813, 2 

8 14, {Sft^ifc^ 2815, jfcft U >X* 2 8 1 6 T 
^^$n-5. fc43. 015 (D) fcwUfcJte«3tt**l4 

x^u>x^, m^tmrn^-t^y^oi 

[0 16 4] fcfc'U 0 1 5lC^bfc7°ns;xi/^ — C 

RttjB©*a3t*g«XtfELSS£l!T?©»B 50 
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[0165] 016 (A) itm^mmX'& 0 , **29 
0 1 , $i&ai7jgB2 9 0 2. ^^A7Ja52 9 0 3, 
SB2 9 0 4, t&fEX-r -y^2 9 0 5. 7>rt2 9 0 6 
^£^tr. *^B^^^^tB73gB2 9 0 2, «^A73gB 

2 9 0 3. ^SB2 9 0 4*-t©fl&©flH**fl»|gi8ICjg 

[0 16 6] 016 (B) teSf^SIt <«?•*) T& 
0 , 3 0 0 1. ^rcgB 3002, 3003, IHItJfc 
*3 0 0 4, i£f£X-f -;/^3 0 0 5. 7>ft3 0 0 6 
*^?q«^g53 0 0 2. 3 0 0 3^>-?-©ffi 
©fl^IsISSt- Jifflf -£> C t 3. 

[0 1 6 7] 01 6 (C) Bf^X7"Ktabi9, 

3 10 1. 3^t£ 3 10 2. 3103 
*»Wtt*««3 1 0 3\zmm-?2>Z-ttfXi*2>. 
H^©7^^xyK«1#tC^:HS{bLfeS^^*3^TW*iJ 
T&O. ^10-f>ftt± (HC3 0-f >3^±) © 
X X X" 1/ -f K ttWflJ T & -5 . 

[0 16 8] JW±©«IIC. *H^I8©jgfflSeHttS©T 

&-2>. *Hifi0tJ©«^«8tSgtt^ifi«sj 1 , 2©£© 

[0 16 9] [*SS^J4]**M0iJT«, #«5B9ii£flJ^ 
TEL (XUi7 hD;i,$*>y-tr>X) ^^gB^f^SSL 

[0 17 0] 017 (A) H*I^5ffl^cELSi 
gf©±iiTSIi. 0117 (A) tCiSt^T. 40 1 
0 4 0 11 teHStSB, 4 0 12 ttV-*fflMBft 

ESS, 4 0 1 3«y— hfl!MBl&EII&T?»0. ^n^*X© 
iEDjIHSSttSB^ 4014~4016 SIT F P C 4 0 1 

[0171] d©<h$, 'Pt&< t%mm%t>* »SL<« 

0, is-Vyiftt 0\W>>7M£*>^?) 7 0 0 0. 

m 2 © u >^ «) 7001 *wf.nT^ 

[0 17 2] S^:. 017 (B) tt*^I(fi|©ELSS 
g«©«frffi«ifi-e*D. *«4 0 10. T%)K4 0 2 1 
©±(C|gl/j[eIS§fflT FT (fib. CiTHnftMi 
TFTipft^WTFTSffl^bttCMOSIsl 
S§£0^LT<^-5>„ ) 4 0 2 2 RtfBiSflgBffl T F T 4 0 
2 3 «IL, ddTttEL^^wagSS^-r-STF 
Tfc'f-ti^LT^I), ) 75^fig;$tlTVi-5>„ cne>©T 

[0173] *mmmz, mmm&mTFT 4 022, 

Bi^gBfflTFT4 0 2 3(Cl^LTffl^-5c:<!:^T^«.. 
[0 17 4] *«a?aSffl(r»TBft@BfflTFT4 0 2 
2. Iig5fflTFT4 0 2 3^lfcb. fflitlf4T* 
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tezmmm&m wmm) 4 0 2 6<D±\zmm&mT 

FT 4 0 2 3^)HK >ita»l:*«t4ai**« 
T&5MM4 0 2 7 S^««Ki:UT 
«> iM>y^A^iftXX<i:^«l (ITOiPf 
«n*) ifcttl(W>y^i:8IMi^t$ 
fflWui^TSS. fit, H$fS4 0 2 7 ^M 
Lfc£, lfcil4 0 2 8*Ml, I$fg4 0 2 7± 

[0 17 5] ELI4 0 2 9 ^Jg^T^o ELI 

4 0 2 9tt4i*D<BEL*m <jE?L&AH* iE?L»^S, 10 

7-**Mitas. fe^a (cc 

m) LX^-y j )\s?—&mfr'£t>i£ttj!:. 

[0177] EL14 0 2 9*JgfifcUfcS* ^<D±K:|& 
i4 0 3 05M-Tl, o ii4 0 3 0<!:ELl4 0 2 9 
OffiBICfiFaE-r**» J «>«*ttli*#l»bT*< CfcW 30 
S£Lt>. S£oT, I^ + TE Li4 0 2 9 ilii4 0 
3 0$i^IfS^ ELH4 0 2 9 ^^f£14S?Hm 
T?»J*U ^Mt&^T*Si4 0 3 O^MtSi 

[0 17 8] St*, **««Ttt|»«4 0 3 OilT, 
L i F (7yfc'jm) IiA 1 R 
<08[Ji«ig£/B^2>o ftftWf:^ELl4 0 2 9±JCa£ 
fffitl nm/pcDL i F C7 y it U ^9 A) 40 

5, #)1£k 4i»C0lffitjr4T*§MgAglg^ffl^T 
t>^^o ^LTgi4 030 « 4031 TSSn*®« 

tc^^Tis^4 o i 6 \zmm£ti2>» mm4 o 1 6\zm 

14 0 3 0J3Bf««)«£E*^A5fc«><O«jl8«*&«T* 
htm 4 0 3 2^1TFPC4 0 1 

7 (C*6H*$nSo 

[0 17 9] 4 0 3 1 C*$n/:Stl:^^Tii4 0 

3 o £%m4 o i 6 i*«*WK«tt-r*fc»i;:, Mm 

^M4 0 2 6 &Mil4 0 2 8 l:^>^^ 50 
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*«J58-r4#B*<**. cnSttJBIW*fe»«4 0 2 6<D 

^814 0 2 80Iyf>{^ (ELiMi^PlP 
fflOJgricI*) K««KUT45tt«A^. |gii4 0 

2 8 &X.y?->ff-r2>m\Z. WM4 0 2 6tT- 
gTX7^>^UfegK -C7)^^, If B 1$6M4 0 
2 6 £*6®ffit4 0 2 8*<raU»»»»"C*tl«, 

[0 18 0] ZL<D<£5lZ\sT&f&£t\rzELmT<DMm 
^SoT, /I7y^->3>I6 0 0 3, 5te*W6 0 0 

4, */Hi6ooo«$n^ 

[0 18 1] £ EL* : FaB£BiJ<k'5fc:LT, # 

A*-#6 0 0 0 £S«4 0 1 0 C0^(9JfC'>- U >#Wfl 
3Sfc5/-y >£TO7 0 0 O<0*«fcW:«» 
« (I2 0y-U>^«) 7 0 0 lWMtfLZtlZ. 

[0 18 2] COi^, :©**»6 0 0 4H 
«6 0 0 0^Jg*TSAca6^^S^JibT^«gg-r^«> 
SW6 0 0 4tLTH PVC (*Uh^WP7-f 
H) , X#^'>»B&, vU3->m PVB (*Utf 

jmeva (x^-t/>t'-;u7 r ir^— - 

h) £01 l^SCl <I<7)3fc*W6 0 0 4<£>ftg& 

[0 18 3] 3feJ»*t 6 0 0 4<Dtp\ZXs<—' tr— £ 

^*2l*Tfcck^. It— SB aO^f 

[oi8 4] x^- y— *»w-fc»&, a 

>16 0 0 3ttX^— It— EES:«aT§ili:*«"e€r^. 

[0 18 5] *A-«6 0 0 0tUTH 

«, 7JR-^7Afc Xf>l/XS, FRP (Fibe 
rglass— Reinforced Plastic 
s) PVF (*'Jh-JI/7M7^H) ;7^>>PA, 

^7^1/A^ffi^5:<!:«S5o &*5, SM6 0 0 
4tlTPVB^EVA$ffl^»^, tH^m^T^ 
^ — ^A*<;U£P V F^^jl/A^T-T 7-7^fMT 

[0 18 6] fiL, EL*^*\S<05g3fc*r6J OfcOJSI* 

[0 18 7] Sfc, 12^4 0 1 6te:>-U >£f«7 0 0 
0*5cfctf*i*»7 0 0 1 <hg«4 0 1 0 tCDt&m&Mi 
TFPC4 0 17f:f^H8^n5. £ £T 

«iBS4 0 1 6fC^^Tift^Lfc^ ffi<^iSS4 0 1 
4, 4 0 1 5 t)f^Sl:LTy-U >^«7 0 0 O&cfctf 
SS£t#7 0 0 1 0T^IoTFPC4 0 1 7^«StW(C 
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[0 1 8 8] [*KM5]**i6«Ttt. 
i:o^t/B18 (A) ! (B) 6«^TKWt6. 0 

17 (a) , (b) ∋»*ofc©ttni;*#ft»L 

[01891018 (A) tt*«»«OELSS8t© 
±M0-e&9, 018 (A) SrA-A'TSJBrLfcBrffiB 
£0 1 8 (B) Kth-To 

CO 1 9 0] *K094K:t£oT, EL*T©aiBt«o 
T/Vr>^-y3 >I6 0 0 3 10 

CO 1 9 1] S&K1, EL*^£a^<fc3KLT3te*»6 
0 0 IOS««6 0 0 4lt *A-»6 0 

6 0 0 4tlTH PVC (*ye-HD7-fK) , 
X#*->#j». y'Ja->», PVB (#utf-;u^ 
ifciiEVA (x^u>tf-;P7-tT-— h) * 

d(^3fe*«6 0 0 4 Oftg&KlftJg 
CO 19 2] £fc> ^*«6 0 0 4<£><f{CX^— £ 20 

CO 1 9 3] X^— fr— A° 7 y^-y3 
>^6 0 0 3fiX^- BE*«Wr-&21t««-C**. 
/t-yi/^-i/g >mh\tm\Z, X^— -9*— JBESrJg 

CO 1 9 4] Sfc, #6 0 0 0 tim 

« % 7J^-^AS, Xr>l/Xfc FRP (Fibe 
rgl ass— Reinforced Plastic 30 
s) PVF (#'JtfZJI/7;i/t7<H) !7>r;i/A, 

4tLTPVB^EVASffl^8&. %t+um<DT)l> 

CO 1 9 5] fiU ELlWb^ttf&l OfcO&fcf 

^rf^) iictoiit *a*-«6 o o ojWSfttts^rr* 

CO 1 9 6] 3fc*W6 0 0 4 SrJB^TAA— *J6 40 

0 0 0*«#Lfc«L *««6 0 0 4 0{MH (SMS) 
^83J:7{:7l/-A«6 0 0 1 ^©Ofttt^o 71/- 
A«6 0 0 1liy-'J>^/t LTttM&T*) 
6 0 0 2{:cfcoTgf$n§o cot*, ~>-u>^*f 
6 0 0 2 ilTil *5E{ttt»K*ffl^*0*t»SL^ 

**, e Li^iitt^ttfiittm^ffl^xt)^ 

t/>. y- U 6 0 0 2 

U >>/«6 0 0 2<Ortattt*ffl*SBlniLT*oT*>A 

50 



CO 1 9 7] Sfc, IBH4 0 1 6«y-U>^6 0 0 
2 <hg1&4 0 1 0 tO»M*IoTFPC4 0 1 7 Km 
^MCgl^tl^o &*5. CdTttSB«S4 0 1 6 icon 
TRWl/)k^ «©E«4 0 14» 40 15feB«l:l 
Ty-'J >^**6 0 0 2©T*loTFPC4 0 1 7 lc 

CO 19 8] [SISE^J6]CCTELS*A^;U^^frt-5 
iB»ffi©S6»r»IB3Q:»fa!«JS*Hl ±®JHi££ 
02 0 (A) \Z. H18&0&02O (B) (Z^-To Ell 
9, 02 0 (A) JkZf (B) T?te#km<D$m&m^2><D 

CO 1 9 9] 0 1 9K*>^T, S«3 5 0 1±ICKW6 
nfcX^7f>^fflTFT 3 5 0 2tt#HS591<&NTF 
T6fflW»rtSn* (*JK0U. 2#RB) o **JS0U 

Wy-MfiTfeihSl/i, #H5£BJ30PT 
FTSffl^TIfiJLTfelbftK 
CO 2 0 0] t«afWTFT3 5 0 3«*B% 

i©NTFT5ffi^TM$n§ 8 COt*, X-f u/^ 1 
>^fflTFT 3 5 0 >IE8I3 5 ttiBIB 3 6 fC 

ioTlSHMTFT^- MI3 7 tC^MlcS 
Sc^niO^, Sfc, 3 8T*3n£ffi«ltt, X-f^/5 1 
>^fflTFT 3 5 0 2CDy»Ml3 9a, 3 9b$l» 

wcsafc-rsy- MB*-?**. 

[0 2 0 1] CCDt*, i««HfflTFT3 5 0 3^* 

^ 0 Jt<Dtctb. mmmmmr ft (Dbu-r >m\z, 

[0 2 0 2] Sfc, **Jfi«lTtt««KWI»fflTFT 3 5 
0 3 *^>^y- hiigTH^LTl^^ m&oir 

«»©TFTSt?Ji:ofttfT*R«l:ft* 

[0203] £>t, 020 (a) \z7jk-?&oiz. mmm 

MTFT3 5 0 3©y- MI3 7 <h&£>E«te 3 5 
0 4T^$n§®«T, tiWfflTFT 3 5 0 3(DH 
U"f >6BIS4 0 iiil^lTlf^o COt*, 3 
5 0 4Ti$n^MT1^>r>tf^M$tll»o C 
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(Dziyfy^r 3 5 0 4Bi»lifflTFT3 5 0 Z<Df 

m?2>. 6*5. HH >IS^ 4 OtttBSKttttlft («« 
£D 3 5 0 6»C^^*a. S(C-^<75*JE^lJD^?)nT 

[0 2 0 4] X-Y7f>^fflTFT3 5 0 2R^Ma 
PfflTFT3 5 0 3«±(;«m 1 /t>;^-/3 >i4 

ia*tstt£ft. *o±ic»mift»iiii-ca:*¥S{b*t4 2 

L 5 -5 cfc 5 lcH*tt«$JgJft-*-« ffilc 

[0 2 0 5] Sfc. 4 3(2KttttOff^«fUrCft«B 
3ttt*£ (ELJlPf-OBS) TSO, mfttf|ifflfflTFT3 

5 0 3w Ku-r >\zniB.mzt&m-£ti2>. wmm&4 3 
[0206] ztz. mmm wmv<\zmm) -emtio* 

*l7cA*>?4 4a. 4 4biz£K> MrfLiEtltzm (iSSSCffi 
©4»»338JtJi4 5«»»B8$na. 6*5. CCT- 
«— M*U*»BjKb-CH6V»a*. R (§50 . G (®) . 
B (#) 0*filC»*Lfcf83tH*ff D»WTfcft(r». 

fs*Jifr**r«iEL#»tuTttJc*!a!3j«uv-**t 

77lZl/>fZl^> (PPV) ^Ub^jW^A* 

(pvk) ^)y)i*v>?kts.}if)m\it>n 30 

•So 

[0 2 0 71 66, PPVM«ELtlf4iltlii* 
©a«*4#t. 0U;Lfc£ TH. Shenk.H. Becker, O.Ge 
lsen, E. Kluge, W. Kreuder, and H.Spreitzer, "Polymers 
forLight Emitting Diodes" .Euro Display, Proceeding 
s, 1999, p. 33-37J ^>#1?1 0 - 9 2 5 7 6-fffc*KlK 

[0208] *#wft«3fcS£LTtt. m&izftx-rz 

t5^Ii:tt# | J7iri/>t;ri/> < itfeK^TtT 40 
«583tICI4#U7iZl/>ezl/>eL<ttjRiJ7^ 
^l^i" lx>£fflt,**U;f&^., Ifli3 0~ 1 5 0 n 
m (*fil<«4 0~1 0 0 nm) ttfttfS^. 

[0 2 0 9] {EL. WlOMHMitltffl^ut 
©rSSW*EL#m>--0!lT?»oT. dtllCfSg^-f -5 

to. 

[0 2 10] «*«Ttt#iJV-*tt»SSS 50 



s e l #»-*««#tttt4Hn©*msfli ir> * c <t 

[0 2 1 1 ] #^SS0im;tf87£JI 4 5©±ICPEDOT 
(#>J^^-7x» SfctePAn i (#U7=:U» T 
63IE?LaA/f 4 6*tWcii«a©ELlibTU 
•5. *IT, JE?LaA)l4 6<D±KfijgHj|ai|®B|-?6<5 
|gi4 7^tte»tlS 0 #SHS£0iJODi§^. 5^14 5T 
*BS;^n/c7t«±E{|iJlCI^7J^oT (TFT<D±7j(C[6]A'> 

ot) testa tiztztt). mm\*myt&-eti.i-ttn*ttz>t£ 
to. m.mmmmtux\tm<t-f >wi±t.mit*xii<D 

[0 2 12] S14 7 $TMSnmST'EL$f 3 
5 0 5#5t/&-r-5.> 6*5, dCT^? ELJg^S 5 0 5 
tt. ifll (liMS) 4 3. 5g3tlf4 5, iE?iaAJl4 
6SWI4 7T^f&£tt7cn>7 ? >-y-£J§t\ 036 

A\zfnT&o\zmmmm4 3 

-5/ti6. B*^<*:*«EL*^i:LT««-r*. fiEoT, 

[0 2 13] tu5T, **S£^JT-«, (Si® 4 7©±C 
*bl:i2^7y^— >a >^4 8&mrt-Zto2>. SI 2 
^yy^->3 >I4 8 tbTttS8fta*it*fctta5{b 

*aE»fr*C£T»«5, tlELt}j£(©Sftl:j;5^k 

[0 2 14] &±©<fc5K#Kf£E©EL3^A*.>l'« 
0 1 9 W«fc^6«ifi«)@i^e)6-5fii^Sr*b. :*7 
*«ttOt»lCfiH^-fyf>^TFTt. 
t U TSAI^Hliaai T F T i 5. 

E L n-5 . 

[0 2 1 5] 6*3. *IU£0iJ©#i/&«. USSCTl . 2 CD 

[0 2 16] [*Jftm]#*JiS09T?H:, 6 ICtt: L 

*tBis??gl$fC*5UT. ELif 3 5 0 5 
fciai^^TRflt*. K9!fc:tt0 2 lSr/flU*. 6 
*3. HI 90*ifitatt-5/iSCttEL*^oaS«-t*aE*i| 
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